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© Drive system for a bus particularly for local traffic. 

© The drive system (4) includes a drive shaft (5) 
and at least one driven axle (7) with two drive wheels 
(6). The system is arranged so that the floor of the 
aisle (2) of the bus is at a height such that no steps 
are required for access. The shaft (5) extends into 
the upper part of a housing (11) at one axial end of 
the axle (7). The axle (7) has a spur reduction unit 
between the shaft (5) and an intermediate hub (17) 



comprising two spur gears (13 and 16), a bevel gear 
comprising a bevel pinion (18) earned by the inter- 
mediate hub (17) and a bevel gear (21) of a differen- 
tial (22), two shafts (23 and 24) extending in opposite 
directions from the differential (22), and a spur re- 
duction unit for each shaft (23 and 24) between 
these latter and the hubs (26) of the wheels (6) and 
comprising two spur gears (27 and 28). 
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bevel gear. The relative disposition of th differen- 
tial divider 12 and the bevel gear 18, 21 enables 
the drive system 4 of the invention to have, on the 
one hand, the drive shaft 5 entering the upper part 
of the housing 11 and, on the other hand, the drive 
transmission to the second axle 8 to be directly on 
axis with the drive shaft 5 with all the advantages 
which derive therefrom and which will be discussed 
below. 

Two coaxial shafts 23 and 24 extend from the 
differential 22 in opposite directions and parallel to 
the axes of the wheels 6. The shaft 23 is of 
reduced length in that it extends to the wheel 6 
which is closer to the housing 11 while the shaft 24 
extends into a housing 25 provided at a second 
axial end of the axle 7. A second reduction gear 
unit is provided downstream of the differential 22 
between the shafts 23 and 24 and the hubs 26 of 
the wheels 6. and comprises a spur gear 27 fitted 
respectively onto the shaft 23 and onto the shaft 24 
and a spur gear 28 fitted onto the hubs 26. 

With reference to Figure 3, starting from the 
gears 27, the axle 7 has axial ends which are 
exactly the same and therefore the elements at 
these ends will be indicated by the same numerals. 
The hubs 26 are housed within respective fixed 
sleeves 31 supported rigidly by the respective 
housings 11 and 25. Each hub 26 has an end 
flange 32 outside the sleeve 31 fixed by screws to 
a second sleeve 33 fitted around the sleeve 31 with 
the interposition of two bearings. The sleeves 33 
then have respective annular flanges 34 which by 
means of screws coaxial ly supports the rims of the 
respective wheels 6. A braking device 35 is shown 
schematically and in broken outline for each wheel 
6. It is to be noted, still with reference to Figure 3. 
that the shaft 24 is housed within a cylindrical 
housing 36 which interconnects the housings 11 
and 25. The shaft 24 is installed eccentrically in the 
housing 36 and, more particularly, the longitudinal 
axis of the shaft 24 is slightly above the longitudi- 
nal axis of the housing 36. 

As illustrated in Figures 2, 4 and 5, the axle 8 
is similar to the axle 7 but is differentiated there- 
from by the absence of the differential divider 12 
and the presence at its two axial ends of respective 
joints 41 by which the corresponding wheels 6 are 
made steering wheels. For this reason the ele- 
ments common to the two axles 7 and 8 will be 
indicated by the same numerals. A spur gear 13 is 
fitted directly on to the portion of the shaft 14 
within the housing 15. this being different from the 
arrangement of the axle 7, and defines a reduction 
unit by meshing with a spur gear 16. Naturally the 
shaft 14 extends into the upper part of the housing 
15. Downstream of the spur reduction unit, the axle 
8 is the same as the axle 7 apart from the fact that 
the gears 28 are keyed to a journal 42 which 



transmits drive to a hub 43 through the coupling 
41. The system which enables the wheels 6 of the 
axle 8 to be steered will now be described briefly 
in that this system is of a type known t experts in 

s this field. An annular flang 44 is fixed to on end 
of the hub 43 for a rotation therewith and by means 
of screws supports coaxially the rim of the cor- 
responding wheel 6. A sleeve 45 is fitted onto the 
hub 43 and an annular appendage of the flang 44 

w with the interposition of two bearings. The sleev 
45 is connected mechanically to the housing 15 by 
two coaxial steering pins 46. The pins 46 are 
carried by the housing 15 and allow the sleev 45 
and hence the hub 43 and the corresponding wheel 

75 6 to rotate about the axis of the pins 46 them- 
selves, while at the same time preventing th 
sleeve 45 from rotating about its own longitudinal 
axis. Naturally their coupling 41 permits steering f 
the hub 43, that is its rotation about the axis of the 

20 pins 46. The axle 8. like the axle 7, has a cylin- 
drical housing 47 like the housing 36, which houses 
the shaft 24 eccentrically and which connects the 
housing 15 to an opposite end housing 48 lik th 
housing 25 of the axle 7. Naturally, in addition to 

25 the reduction unit defined by the gears 27 and 28, 
the housing 48 will also house the steering system 
defined in the housing 15. The wheels 6 on the 
axle 8 will also have respective braking devices 35. 
For buses with a single driven axle, the drive 

30 system will include an axle like the axle 7 but not 
including the differential divider 12, and in which 
the wheel 13 is keyed directly to the drive shaft 5. 

In use, the drive torque on the drive shaft 5 is 
divided equally by means of the differential divider 

35 12 between the axle 7 and the axle 8. Each axle 7 
and 8 first has a spur reduction unit (gears 13 and 
16), then a bevel reduction unit (pinion 18 and gear 
21), and finally the differential 22 which divides the 
drive between the two wheels 6 of each axle 7 and 

40 8 through a further reduction unit (gears 27 and 
28). 

From what has been explained above, the ad- 
vantages achieved by the present invention will b 
clear. 

45 In particular, both the construction and assem- 
bly of the axles are simplified with the consequent 
advantages from the point of view of costs. This 
simplification is due to the fact that the drive shaft 
5 enters the housing 11 at an upper part rather 

50 than in correspondence with the bevel gear as 
occurs in current axles. Moreover, for drive sys- 
tems with the two driven axles, the differential 
torque divider 12 is disposed upstream of the drive 
reduction unit This not only allows the division of 

55 torque between th two hubs 17 without any prob- 
lem, in that the shaft 14 extends from the housing 
1 1 coaxial with the drive shaft 5, but also enables 
the provision, immediately downstream of th dif- 
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ferential divider 12, of a first reduction unit (gears 
13 and 16) and makes possible the provision of a 
second spur reduction unit (gears 27 and 28) 
downstream of the differential 22. Now, as is 
known, spur reduction units, even if they include 
several stages, are considerably smaller than other 
types of reduction gear units which might be pro- 
vided as in current axles for the driven wheels. The 
conformation of the system 4 just described thus 
allows a considerable reduction in the size of the 
various housings 11, 25. 15 and 47, both in terms 
of height and in ? horizontal sense, whereby the 
floor of the aisl« 2 maybe lowered to 35 cen- 
timetres from the ground and the reduction in size 
of the gearing may be exploited to increase the 
width of the aisle 2. The lowering of the level of the 
aisle 2 is also due to the fact that the conformation 
of the drive system 4 makes it possible to use 
smaller diameter wheels 6 and a wheel 6 for each 
end of the axle in that the division of the load 
between the two axles is more efficient A bus may 
then be constructed which does not require any 
steps for access to the passageway 2 and with 
greater space within it so that the number of seats 
may be increased or comfort for the users may be 
improved. Finally, it is to be noted that most of the 
components of the axles 7 and 8 are the same so 
that as will be evident, these components may be 
manufactured on an industrial scale with the con- 
sequent reduction in production costs. Naturally, 
most of the advantages which result In such a low 
level of the floor as not to require any steps and 
which results in a greater width of the aisle 2 also 
apply to buses with a single driven axle. 

Finally, it is clear that the drive system 4 
described and illustrated may be modified and 
varied without thereby departing from the protec- 
tive scope of the present invention. 

Claims 

1. A drive system for a bus particularly for local 
traffic, of the type including a drive shaft (5) 
and at least one first driven axle (7) having two 
drive wheels (6), characterised in that the drive 
shaft (5) extends intoan upper part of a first 
housing (11), defined at a first axial end of the 
first axle (7), and in that the first axle (7) has a 
first reduction gear between the drive shaft (5) 
and an intermediate hub (17), defined by first 
and second spur gears (13, 16), a bevel gear 
defined by a bevel pinion (18) carried by the 
intermediate hub (17) and a bevel gear (21) of 
a differential (22), two rotatable shafts (23. 24) 
extending in opposite directions from the dif- 
ferential (22), and a second reduction gear for 
each of the shafts (23, 24) between thes and 
first hubs (26) of the drive wheels (6) and 



defined by a third spur gear (27) carried by a 
respective said shaft (23, 24) and a fourth spur 
gear (28) carried by the corresponding said 
first hub (26). 

5 

2. A drive system according to claim 1, charac- 
terised in that the first spur gear, the bevel 
gear, the said differential (22). a first (23) of the 
said shafts (23. 24), and the said second re- 
w duction gear of the first shaft (23) are housed 
within the said first housing (11). 

a A drive system according to claim 2, charac- 
terised in that the said first axle (7) has a 
75 second housing (25) at its second axial end 
which houses the second reduction gear of a 
second (24) of the said shafts (23. 24). 

4* A drive system according to claim 3. charac- 
20 tensed in that a third preferably cylindrical 
housing (36) is located between the first and 
second housings (11, 25), and is traversed by 
the said second shaft (24) in an eccentric 
position relative to the longitudinal axis of the 
25 third housing (36) and. more particularly, the 
longitudinal axis of the said second shaft (24) 
is parallel but at a higher level than the longitu- 
dinal axis of the third housing (36). 

30 5. A drive system according to at least one of the 
preceding claims, characterised in that it in- 
cludes a second driven axle (8) with a similar 
conformation to that of the first axle (7) but 
having wheels (6) of the steering type; within 

35 the first housing (11) upstream of the first 
reduction gear, is a differential (12) for dividing 
the drive torque between the drive shaft (5) 
and the said driven axles (7 and 8). 

40 6. A drive system according to claim J. charac- 
terised in that the differential divider (12) is 
arranged to divide the drive torque between 
the first reduction gear of the first axle (7) in 
which the first spur gear (13) is idle on the 



45 drive shaft (5) and a second shaft (14) coaxial 
with the drive shaft (5) which projects into the 
upper part of a fourth housing (15) defined at a 
first axial end of the second axle (8), and on 
which is fitted the first spur gear (13) of the 

so first reduction unit of the second axle (8). 

7. A drive system according to claim 6, charac- 
terised in that the fourth spur gears (28) on the 
second axle (8) are fitted to second hubs (42); 
55 a resp ctiv steering joint (41) being installed 
between these latter hubs and third hubs (43) 
of the drive wheels (6), 
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8. A bus provided with a drive system for accord- 
ing to any one of the preceding claims, charac- 
terised in that it has an aisl (2) the floor (3) of 
which is at a height of about 35 centimetres 
from the ground such that no access steps are 5 
required. 
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